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TIMEKEEPING THROUGH THEL AGLS.
.Prepared by Katharine S. Vandoren, Information Sectlon,
jational Burcau of Standards, Lushlngton D. C.

in answer to the numerous inquiries reccived
from school children wbout clocks.

The National Burctu of Stundards in VWashington,

D. C., receives hunéreds of letters cach yecr from
children all over the country who are tnxious to oOb-
tain information on many different subjects. One of
the subjects which fircs the imegination of these
voungsters is thet of timekeoping. Whet kind of Clocks
were used in the past? How will people be telling time
when they become men and wormen? Will it be by some new
mechonical device, or will it be by sorme siringe method
as yet wholly undreamcd of?

This article is written specifically to «id school
children in obtaining & clearcr understanding of ths dif-
forent timeplecss usced in the world down through the ages.

At the National Bureau of Standurds, experts test
watches and clocks to sec how zcccurately they keep time

in different positions and at different temper.turcs.



They are compared with the Bureau's stendard clocik whic

keeps time to within tvo one-Lundredths of a sacond & day.
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To almost anyone this vould secn to be accurate enousl,

yvet tlils clock must be checized regularly, through the

.

radio signuls Irom the Nuval Observatory, with true time

as obtained from the ztars. The heavy steel vendulunm

swings back und forth in a partial vacuum and each swing

ne secoud of time on the
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is let into the chamber, or if 1t is movinge too sliowly,

o

a little air is taken out. The seconcs ticks from the

the Bureau wiere exact time service may be needed.

Ana nov let us agle "01d Father Time" to retrace hiis

younger man!

The philosopher says that "what we call time is th
duration measured for &ll thinecs, with a beginning and
an end betueen an eternity past and an eternity future.
Vie have learned Lo divide tine into certain lengths

which we call years, months, davs, hours, nminutes and

(/)

econas The story of this careful development of the
neans of reckoning curstion, or time, leads baci tlou-

sands of years. Some eariy neople reckeonsd it by the



sun, others by.the rioon. The American Indians kept an
account of long periods by "winters"™, of months by "moons",
~and or aays‘by'"sleéps". wlen computed by the sun s day
was from sunrise to sunset; this vas divided into hours,
but as the days were of unerual‘length the hour varied
in the different seasons from forty-five minutes to
seventy-five minutes. At length the hour-glass made it
more convenientlto @ivide the time from sunrise toc sun-
rise into tuventy-four ecual parts. There vwas no agrée—
ment &s to when the day begaﬁ, owevar. Some people
counted the cay from su&rise, some Irom sunsot, others
from midnight aﬂgrstill otiiers Ifrom noon. 3y general
custom we. now declure the day to be from midnight to
>mi dnigi.t.

The 0ldest knovn cevice for measuring time is the

sundial. The ear

'
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iest mention of it wus in- the Bible,

"Bekold, I will bring ¢guin the shadow of the degrées,

L‘j.
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vhichi is gone ‘down in the sundial of Ahaz, ten degrees
backward." The probable date of the sundial referred

to is about 700 B. C. The earliest s'mdial of wvhich

there isAcertain'knovlédée is the dial of Berossus, a
Chaldean astronomer vho lived about 300 B. . C. This dial
was a hollow hemisphére, éét wiih its rim Lorizontal and
with a small bead fiiéd.atlth= center. The shadov of thé

bead, during the sun's progress from east to v.est, de-



Scribed a ciroular arc. This aré wés dividged into twelve
equal parts.‘ The dial, us a consequﬁnce, divided the day,
from sunrise to sunset, into ecual parts, which were call-
ed temporary»hours. The lengthAbf'these hours necessarily
varied with’thc seasons. TFor sixteen hundred years sun-

dials, though built in verious ways, werc ull bused on

the principle of temporary hours. In Mohammedan countries

these romuntic timecpieces are still used!.

The sund-glass, unlike the cncient sundial in thatz
it was a "bud weuthor" as well s & “Tair-weather" re-
corder, was also used extensively in the early days.

From thc very carliest time man noturzlly desired to
have some means of rocording the passuge of time, ond the
modcrn clock, instend of being a single invention, is in
reality the result of a more or less graduwl growth of
idcas; The Indians of North Amcrica prior to the coming
of the white man mcasured fime by moons, cuch moon measur-
ing the time from one new moon td the next. The hours of
the day were indicated by the height of tho‘sun. Such
methods, though primitive, vere practiccl, 4s. there was
no nced for greout exactness - soveral minutes cither way
made no real differcence.

The first mechanical device for keeping and indicat-
ing time was thc‘clepsydra or wutcr—clockyﬁhicn was in

use in ancient Greece and Romc over 2000 years ago. The




simplest water-clock consisted of an earthern vessel

N

witlh a small hole in the bottom. This device was filled

-

with a certain amount of water and ths liguid was aliow-
ed to trioklé out o1 the hole. In apuroximately the
snme‘lengths of time this device vould empty itselfl. A
more elaborate water-clock cousisted of a cylinder into
which wéter dripped, énd as the cylinder filled the water
raised a Tloat which was connected through simple gear-

ing to & hand on a Gial upon which the hours were in-

o

dicated. Ve thus have the first aprnlication of wheels
to a clock, this form being said to date from 245 B. C.

Notched cendles vore also used

A candle alvays madc of the snac mubterial, of the same
size, and vwith a wick of

T the sanc material and size burns
very nearly th.c same numbers of inches each hour. Notches
O m&y 8 vere plsded on candleg at such a distance apart
that @ cortain dumber of spaces would burn cach hour.

They thus ser&éd in a’réuph Way t5 kcep tho timé and
subdivide the dav.

The invention of the clook with welghts end wheel-
vork is attributed by sonme autﬂofitiesbto tlre Chinese at
least 2000.years before the Christian Lra. +f such be
the case, the art of olobk¥haking was lon
was not imown to lestorn bountriés until<man§ denturius

later. Clocks are rumorced to Lave been cons tructad in



Furope in the sixth century. By the fourteenth century
at any rate, clocks were being produced in largoc numbers,
particulcrly in Germany, and Germans have continueq to
be among the World}s foremost clock~makers ever since.

The introduétion of the pendulum as a means for
governing clodksrhad a radical effect on clock design.
By pendulum we méén & heavy body, not neoessarily rigid
nor even entirely solid, which swings to and fro frecly
vy its own weight cbout some point of support. The
principal adv&ntage of the pendulum-is its almost'perfect
isochronism, that is tQ say, it swings almost in the same.
time, though the arc ﬁhrough which it swings ney vary.
Undoubtedly, the man to whqm,isvduo the iﬁtrbduétian»
into gencral notica'of the pandulum 28 a:clock éo#ernor
was Christian Huygens van Zulicherr, cOmmdnly cali@d
Huygéns. He was a studcnt of :the Universiﬁy.of Leyden,
Holland, and was one of.the foremost mathematiclans and.
natural philosphers of his time. The pundﬁlum'was ap-
plied to clocks by him in 1656 although tredition ascribes
this application to G&lilco Galilei at a éﬁill earlisrv.
date. h

For centuries weighﬁs wsre.used-for driviﬁg élocks, 
but eventu.lly it weas disqoveredqthat:clocﬁs could be
made without them and that a stecl spring would perform

the same office, while instead of hoving & pendulum, a



balance wheel; "escaperent”, andéd hair-sprine could be

used to prevent the o ther wheels from turn ning too rapid-
1y. Small clocks and watches are ﬁdde on this principle,
and both wefefimpOSSible vefore the udoption of the spring;

all thdat is necessary to start the mechanism is to wind,
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or tighten, the spring.

Our present clocks with Gials and two hands developed
only after clock rork had been used for’many years to strike
a bell at rcgular intérv@ls, but which furnished no infor-
mation @s to the timé between. In fabt, the work "clock"
and its equivalent in v*rious *QAQW"pOO bomes from the
word for bell. In modcrn étriking oldcks a hulp“t or
spring scts in motion wrcols which rclpusb a hammer ot
sertain tires. The hemmior falls on @ bell or fod of
metal (nd announces thé'hour. 'Mdhy'cldck- h&vé claborate
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devices for striking chime's on o serios of bolls, for

pluying tuncs, cnd for maki 1g'dertéiﬁ 1gur' £o through
reguluted notions at regular iﬂtlf JlS.

One of the most importunt rucent ac v\lopmpnts in
ti exe<blng is tkc ovcrutlon of a ﬁumbar of *locks by
small clectric motors wlloh run ut unliorm‘ébéed.’Near-
1y all ¢leetri 01ty today is ulSt“’bhExO by dltern:tihg
curreht,'51d“there'is a CQfﬁain‘typc of :lcéﬁric‘mdtof

called the "syqohronous' notor wrl h w1ll VLQD in SuCp

with the generator at the power plant. Tiny notors of
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this type are applicd to criving clocks, .nd so long «S
the generator is regulsted to run close to its ussignsed
speed, all the 1ittle motors which rocelve current from
tliis generutor wnd keep in step with it will thus be
running at a unirornm rate. lov it is & curicus fact
that although elcctric pover compuanics are not primarily
concerned vwith oriving clocks und thus telling peoole
 the correct time, they aré vitally interested in close-
ly regulating the speéd o1 their gencrators so that
different pover plents cun all be connectcd togother,
forming & poior generhtihg network. It is ror this
reuson thet cvery ofrort is m e in « big @lcctrib
generating stotiow to’kscp the geonorators running at

exactly the right specd. Thi
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» ig atbained by checking

them agulnst a high-grace naster clock in . the power

plant. hus, tlils tine clock is, in effect; mde to
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keen tinme for you in vour own home.

Recently an 800-pound cupaloy "Time Capsulce™ was
depoasited 50 feot below thoe suriact of the New York
Worlds Fair grouncs by the *estinghouse Eloctric and
Manufocturing Company. Ye.can‘t help \onnoring‘whon

this “Capsule™ is opencd in the your 6928 whut the

v

one of various wrticles cncliosed thercin. W11l they



look upon this luttle timepiece of the twentieth century

as & crude odaity Jjust we we today consider the ponderous

vorks of the early clocks - mde of heavy iron in @ black-

smith shop? Time alone vill tell!




